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ABSTRACT

Background: Lateral unicompartmental knee replacement (UKR) is an alternative to total
knee replacement for isolated lateral unicompartmental knee arthritis. The geometry and
mechanics of the lateral compartment differ to the medial compartment with the Lateral
Domed Oxford UKR designed to address this. We used National Joint Registry (NJR) data to

report the mid to long term outcomes of this device.

Methods: We performed a retrospective observational study using NJR data on 992 Lateral
Domed Oxford UKRs implanted between 1% January 2005 and 31%' December 2017.

Outcomes of interest were implant survival and revision indications.

Results: The 10 year cumulative implant survival rates were 88.6% (CI 85.3-91.2). When
compared to <55 year age group, the 55-64, 65-74 and >75 groups had significantly lower
revision rates (Hazard Ratio (HR)=0.56 (CI 0.32-0.98, p=0.04), HR 0.40 (CI 0.22-0.72,
p=0.003) and HR 0.27 (CI 0.12-0.58, p=0.001) respectively). The obese group had
significantly (p=0.04) increased revision risk compared to normal BMI (HR 2.33, CI 1.06-
5.12). The commonest reasons for revision surgery were dislocation (n=23, 2.3%), pain

(n=15, 1.5%) and aseptic loosening (n=14, 1.4%).

Conclusion: The Lateral Domed Oxford UKR provides a good option for isolated lateral
compartment osteoarthritis. However dislocation of the mobile bearing remains a problem,
occurring in 2.3% of the patients and accounting for 30% of the revisions. To help prevent
dislocation it is now possible to assess bearing stability intra-operatively and if very unstable
to implant a compatible fixed bearing tibial component, without the need for further bone

preparation.

Key words: Lateral, Domed, Oxford UKR, Long term outcomes

Word count: 248 words
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INTRODUCTION

Lateral unicompartmental knee replacement (UKR) is an alternative to total knee replacement
(TKR) for isolated lateral unicompartmental knee arthritis which has failed to respond to
conservative treatments [1]. Several studies have shown UKR has many advantages over
TKR including preserved knee kinematics, better functional outcomes and lower mortality

rates [2, 3], although the revision rate remains higher in the joint registries [4-6].

Isolated lateral compartment osteoarthritis is much rarer than medial compartment
osteoarthritis [7]. As a result there are fewer published studies of lateral UKR than medial
UKR and they tend to be smaller. The anatomy and kinematics of the lateral compartment are
different to the medial compartment, which demands a different operative technique and
ideally different implants [1]. The lateral tibial plateau is convex and in flexion there is
significant movement of the lateral femoral condyle on the tibia such that in high flexion the
femoral condyle articulates with the posterior tibial plateau [8]. In knee flexion the lateral
ligaments are lax such that the lateral side can be distracted by on average 7 mm compared to
2 mm on the medial side [9]. The original design of mobile bearing lateral oxford UKR had a
flat tibial plateau like the medial. The difference in distraction of the compartments resulted
in the bearing dislocation rate on the lateral side being unacceptably high at approximately

10% and much higher than the dislocation rate on the medial side [1].

The cemented Lateral Domed Oxford UKR (Zimmer Biomet, Swindon) was introduced to
address the high bearing dislocation rates. It consists of a tibial and femoral component made
from cobalt chromium molybdenum alloy and a mobile polyethylene bearing. It has a convex
tibial plateau, which more accurately reproduces the normal anatomy in the lateral
compartment [8, 10, 11]. The fully congruent bearing is biconcave to articulate below with
the convex spherical surface of the tibial plateau and above with the spherical surface of the
femoral component. This results in increased entrapment of the bearing compared to the
original flat lateral Oxford UKR, which should decrease the dislocation rate. The introduction
of this implant and improvements in the surgical technique reduced the rate of bearing
dislocation to 1.7%, in the first report from the designer surgeons [12]. However subsequent
reports from the designers and other centres have reported variable dislocation rates between

1.5% and 6%, with many being the result of trauma [13-17].
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The National Joint Registry of England, Wales, Northern Ireland and Isle of Man (NJR) is the
largest arthroplasty register, but currently does not report the results of medial and lateral
UKRs separately despite them being very different implants. We used NJR data to report the
mid to long term outcomes of the largest Lateral Domed Oxford UKR cohort to date.
Additionally we investigated the effect of age and body mass index on the implant’s

performance.
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MATERIAL AND METHODS

After NJR subcommittee approval, a retrospective observational study using the NJR
database was conducted. The NJR records all knee replacement operations performed in
England, Wales, Northern Ireland and the Isle of Man and achieves high levels of patient
consent. The NJR records various implant, patient and surgical factors from data capture
forms completed by the operating surgeon or delegate for each knee replacement procedure.
Unique patient identifiers allow for excellent link ability to subsequent revision surgeries [5].

The database is linked to mortality data from the Office for National Statistics.

Anonymised lateral Oxford UKR procedures performed between 15 January 2005 to 31%
December 2017 from the NJR database were analysed. After data cleaning involving the
removal of implants with missing and inconsistent components, there were 992 Lateral

Domed Oxford UKRs eligible for study inclusion (Figure 1).

Study outcomes of interest were (1) 10 year implant survival, (2) implant survival in different
age and body mass index groups at 5 years (given limitations in the number at risk at 10 years

for subgroup population analyses) and (3) overall indications for revision surgery.

Cumulative implant survival was calculated using the Kaplan-Meier method with the
endpoint for implant survival being any revision surgery in which any component was
removed, exchanged or added. Patients were a priori split into: (1) age groups; < 55 years
(n=234, 23.6%), 55-64 years (n=234, 23.6%), 65-74 years (n=291, 29.3%) and > 75 years
(n=233, 23.5%). (2) Body mass indexes (BMI) were categorised into underweight
(<18.5kg/m?), normal (18.5 to < 25kg/m?), overweight (25 to <30kg/m?) and obese
(>30kg/m?). The numbers in each category were 1 (0.1%), 178 (17.9%), 335 (33.8%) and
273 (27.5%) respectively. 205 cases had no information on BMI and therefore could not be
included in the BMI analysis. Cox regression models were used to compare the revision rates
in different age and BMI groups with the proportional hazards assumption met in all

analyses.

All statistical analyses were performed using Stata (Version 15.1; StataCorp, College Station,
TX, USA). P-values of < 0.05 were considered significant, with 95% confidence intervals

(CI) presented.
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RESULTS

The cohort analysed consisted of 992 Lateral Domed Oxford UKRs inserted between 1%
January 2005 and 31 December 2017 through a lateral parapatellar approach in 978 cases
(98.6%). The primary indication for surgery was osteoarthritis in 969 knees (97.7%). The
mean patient age and BMI at surgery was 64.5 years (SD 12.3) and 28.3 kg/m? (SD 5.0)
respectively. 641 UKRs (64.6%) were implanted in female patients. The ASA grade was I in
302 cases (30.4%), II in 600 cases (60.5%) and III or above in 90 cases (9.1%). Primary
thromboprophylaxis and mechanical prophylaxis was administered in 951 (95.9%) and 983
UKRs (99.1%) respectively.

The mean follow up for the Lateral Oxford Domed UKRs was 5.0 years (SD 3.0). In total, 77
knees (7.8%) underwent revision surgery. The 5 and 10 year cumulative implant survival

rates were 92.4% (CI 90.3-94.1) and 88.6% (CI 85.3-91.2) respectively (Figure 2).

The 5 year implant survivals for the <55 years, 55-64 years, 65-74 years and >75 years
groups were 86.0% (CI 80.2-90.3), 92.9% (CI 88.4-95.7), 94.9% (CI1 91.3-97.1) and 95.6%
(CI 91.1-97.8) (Figure 3). When compared to <55 year age group, the 55-64, 65-74 and >75
groups had significantly lower revision rates. The respective hazard ratios were; HR 0.56 (CI

0.32-0.98, p=0.04), HR 0.40 (CI 0.22-0.72, p=0.003) and HR 0.27 (CI 0.12-0.58, p=0.001).

The 5 year implant survivals for the normal weight, overweight and obese groups were
96.0% (CI191.4-98.2), 92.3% (CI 88.3-95.0) and 89.7% (CI 84.8-93.1). There was only one
patient in the underweight group, so this group could not be analysed. When compared to the
normal weight group the overweight group had an increased risk of revision (HR 1.81, CI
0.82-4.01), but this was not statistically significant (p=0.14). The obese group did have a
significantly (p=0.04) increased of revision compared to the normal group (HR 2.33, CI 1.06-
5.12) (Figure 4).

Overall the four commonest reasons for revision surgery were dislocation/subluxation (n=23,
2.3%), pain (n=15, 1.5%), aseptic loosening (n=14, 1.4%) and arthritis progression (n=12,
1.2%). Revision for dislocation tended to occur early, at an average of 1.5 years, and
osteoarthritis progression late, at an average of 5.2 years. From the 23 dislocation/subluxation

revisions; 8 (3.4%) occurred in the <55 years group (n=234), 8 (3.4%) in the 55-64 years
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group (n=234), 4 (1.4%) in the 65-74 years group (n=291) and 3 (1.3%) in the >75 age group
(n=233).
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DISCUSSION

This NJR based study reports the mid to long term outcomes of the largest cohort of the
Lateral Domed Oxford UKR reported so far. The 10 year implant survival was 89%, which
although is satisfactory and better than the original Flat Lateral Oxford UKR (67% at 10
years [1]), remains worse than that of the medial Oxford UKR (93.3%) reported by the NJR
[18]. This is primarily due to the much higher rates of revision for dislocation/subluxation

(2.3%) in the lateral compared to the medial compartment (0.3%) [18] .

The mobile bearing lateral Oxford UKR has always had an issue of bearing dislocation due to
the complex anatomy in the lateral compartment. The main issue is that the lateral collateral
ligaments are lax in flexion allowing the lateral compartment to distract on average 7 mm
whereas the tighter medial collateral ligaments allows only 2 mm of distraction [9]. This
makes the bearing more prone to dislocate in the lateral compartment. However for a
dislocation to occur, not only does the compartment have to be distracted, but also something
impinging on the bearing has to displace it. With the original Lateral Flat Oxford UKR,
which was similar to the medial, the dislocation rate was about 10% [1]. However with the
introduction of the Lateral Domed Oxford UKR, which has a biconcave bearing, with

increased entrapment, the dislocation has dropped substantially [17].

The Lateral Domed Oxford UKR’s bearing dislocation rate in our study was 2.3%, which is
similar to other studies in the literature which report rates generally between 1.5-6% [12-17].
Dislocations can usually be treated successfully and without recurrence, by inserting a new
bearing, usually one or two millimetres thicker, and ensuring there is no underling problem,
such as a retained posterior osteophyte impinging on the bearing and causing it to dislocate
[19]. Dislocations tend to occur early, and in our study the average time to dislocation was
1.5 years. This is presumably because fibrous tissue forms around the bearing and prevents it
from dislocating. This fibrous tissue moves with the bearing and does not restrict its
movement. As a result although dislocation is an issue early on it is less likely to be a

problem in the long term.

Dislocation accounted for about 30% of the revisions of the Domed lateral in this study. To
address the problem of dislocation a Fixed bearing Lateral Oxford (FLO) tibial component

has been introduced, which can be used interchangeably with the domed lateral tibial



268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

component, and both articulate with the same femoral component . We therefore recommend
that before fixing the dome components the stability of the bearing is assessed
intraoperatively. This is best done with the knee in the figure of four position with the trial
femoral and tibial component in place. If the bearing can be easily dislocated it may be
sensible to implant the FLO tibial component instead of a domed tibial component, which
requires no additional bone preparation at primary surgery. The FLO tibial component is also
useful for treating a recurrent bearing dislocation of the Lateral Domed Oxford UKR and can
be used as an alternative to replacing the bearing for a primary dislocation. To revise a domed
tibial component to a FLO tibial component, the domed tibial component is removed and,

after the fixation surfaces are freshened, FLO tibial component is cemented in [13].

Although the Domed lateral UKR has the disadvantage of dislocation compared to FLO UKR
it does have certain advantages. Given it has a mobile bearing the linear wear rate is
substantially lower, so there are less likely to be problems related to wear in the long term,
such as failure or deteriorating kinematics [20-23]. Additionally the convex shape of the
Domed tibia restores the normal anatomy better than a flat surface and allows the lateral
femoral condyle to move in a normal fashion posteriorly and inferiorly over the posterior
tibial plateau [8, 10, 11]. As a result the kinematics are more normal. In particular with the
Domed lateral, higher flexion is achieved and this is associated with normal rather than
restricted roll back [19]. In addition there is evidence that there is less pain with a Domed

rather than a flat tibia perhaps because the ligaments are stretched less in flexion [12].

This analysis of NJR data found that about a quarter of patients treated with the Domed
lateral were under 55, which is more than expected with medial UKR series [24] and far more
than in TKR [5]. Many patients were very young, which is perhaps a reflection of the speed
at which arthritis can develop after lateral meniscal damage or meniscectomy. This <55 year
old group had a significantly higher risk of revision than the older age groups. As well as
finding the revision rate increased with decreasing age, we found that obese patients were
significantly more likely to be revised than the normal weight groups. This is similar to the
data reported for all UKR and all TKR in the registries [4, 5]. Many believe this is due to
younger patients being more active and obese patients putting more strain on the implant,
making them more prone to mechanical failure, but previous work has shown this is not the
case for the Oxford medial UKR [24, 25]. For this device the high revision rate in the young

may be because it being used inappropriately in patients with early arthritis, without bone-on-
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bone, who do not do well with joint replacement. Unfortunately the specific indications for
surgery cannot be assessed using registry data. As a result age and BMI are not considered to

be contraindications to the lateral UKR.

Our study does have its limitations. Given it is based on registry data it does not assess
functional outcomes. Additionally the reasons for revision recorded in the NJR reflect those
at the time of surgery and can subsequently change due to histopathology or microbiology
data. Registries can also sometimes under-report revisions. There was also a substantial
proportion of BMI data missing (n=205) and hence these patients could not be included in the
BMI subgroup analyses of implant performance but this did not affect our overall analyses
and age subgroup analyses. Finally we are unable to see the exact indications for lateral UKR

surgery as we do not have the clinical notes or radiographs of the patients in this cohort.

CONCLUSIONS

In conclusion we found that the 10 year implant survival of the Lateral Domed Oxford UKR
is 89% and it provides a good treatment option for isolated lateral compartment osteoarthritis.
However, about 30% of the revisions were due to bearing dislocation which occurred in 2.3%
of cases. With the introduction of the FLO tibial component, which can be used
interchangeably with the dome tibial component, it is now possible to assess bearing stability

intra-operatively and insert a FLO tibial component, if the bearing can easily be dislocated.

10



336 Table 1. Reasons for revision in matched cohort. Abbreviations: OA (Osteoarthritis), UKR

337 (Unicompartmental Knee Replacement).

Lateral UKRs Mean time to revision

Revision indication (n=992, 100%) indication (years)
Dislocation subluxation revision | 23 (2.3%) 1.5(SD 1.6)

Pain 15 (1.5%) 2.6 (SD 2.4)
Aseptic loosening 14 (1.4%) 2.9 (SD2.1)
Other 14 (1.4%) 2.6 (SD 2.6)

OA progression 12 (1.2%) 52 (SD3.1)
Component dissociation 6 (0.6%) 1.3(SD 1.7)
Infection 6 (0.6%) 2.0(SD2.1)
Instability 3 (0.3%) 3.8(SD2.7)
Periprosthetic fracture 1 (0.1%) 4.0

Lysis 1 (0.1%) 4.5

Wear 1 (0.1%) 1.5

Stiffness 1 (0.1%) 34

338
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Figure 1. Data flowchart of NJR database cleaning.

Figure 2. Kaplan Meier graph of the Lateral Domed Oxford UKR implant survival.

Figure 3. Kaplan Meier graph of the Lateral Domed Oxford UKR implant survival by

different age groups.

Figure 4. Kaplan Meier graph of the Lateral Domed Oxford UKR implant survival by

different BMI groups.
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